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Description 

This invention relates to a mold clamping device, 
and particularly, to a mold clamping device for injec- 
tion molding machines and die casting machines. 

In the direct pressure type mold clamping devices 
for injection molding machines and die casting 
machines, it is necessary to open or close molds at a 
high speed or reduce the time of the molding cycle. It 
is also necessary to clamp molds with great force to 
oppose the molding pressure. To meet these require- 
ments, such moid clamping devices have generally 
complex structures. Many different types of these 
devices exist. 

For example, a booster-ram type mold clamping 
device is shown in Fig. 12. In this device, a smaller- 
diameter booster ram 11 slidably fits into a larger- 
diameter clamping ram 10. Oil is introduced into the 
smaller-diameter cylinder chamber 1 3 of the clamping 
ram 10 via an oil path 12 provided in the booster ram 
11 for high-speed mold closure. Oil is also introduced 
into a rear chamber 14 of the clamping ram 10 at a 
negative pressure from an oil tank 16 via a prefill valve 
15. After moid closure, high-pressure moid clamping 
is conducted by closing the prefill valve 15 and Intro- 
ducing oil into the rear chamber 14 of the clamping 
ram 10. 

However, in the above booster ram type mold 
clamping device, the rear chamber 14 of the clamping 
ram 10 is at a negative pressure during high-speed 
advancing of the clamping ram 10. suction force intro- 
duces oil to the rear chamber 14 from the oil tank 16 
so that there arise the following problems : 

(1) The oil tank 16 requires a capacity larger than 
a mold clamping cylinder to prevent air suction, so 
that the mold clamping devices have to be large. 

(2) Upon introducing oil into the rear chamber 14 
of the clamping cylinder from the oil tank 16 by 
suction, high-speed advancing movement will be 
unstable. The oil path provided between the oil 
tank 16 and the rear chamber 14 of the clamping 
cylinder and the prefill valve 15 has to be large in 
diameter to reduce fluid resistance. 

(3) On switching to tight clamping, shock often 
occurs because the oil pressure In the rear cham- 
ber 14 Is changed from negative to high pressure 
quickly, and the time of the molding cycle is longer 
because rising pressure requires more time. 

A moid clamping device is disclosed in Japanese 
Provisional Publication 53-42248 which comprising, a 
clamping piston which is slidably fitted in a clamping 
cylinder, a clamping ram of the same diameter and a 
high-speed advancing cylinder provided on the front 
and rear faces of the clamping piston, an oil path, 
which can be opened or closed, connecting the front 
and rear chambers of the clamping cylinder, and a 
small-diameter booster ram which is slidably fitted 
Into the high-speed advancing cylinder. 



In this clamping device, in operating the clamping 
ram at a high speed by introducing oil into the high- 
speed advancing cylinder from the booster ram, there 
are no problems as stated above because the oil 

5 travels from the front chamber to the rear chamber 
without negative pressure in the rear chamber by con- 
necting chambers provided on the front and rear sides 
of the clamping piston. However, with the structure of 
this device, the total length of the device should be 

10 more than twice as long as its clamping stroke so that 
the device is large, heavy, and expensive. 

A mold clamping device for injection molding 
machines disclosed in Japanese Provisional Publi- 
cation 57-1 15329 (nearest prior art document) has the 

15 following construction. Namely, a plurality of liquid- 
pressure driven cylinders for opening molds are pro- 
vided in parallel to a tight clamping cylinder. A piston 
is slidably fitted in the clamping ram of the clamping 
cylinder from the back. The liquid-pressure chamber 

20 of the liquid-pressure cylinder is connected to the front 
chamber of the clamping cylinder. The front chamber 
of the clamping cylinder is connected to the rear 
chamber thereof via an oil path provided in the piston 
section of the clamping ram. An open-close valve for 

25 opening or closing the oil path Is operated by oil press- 
ure independently. 

In this device, for opening or closing molds, the oil 
in the front or rear chambers of the clamping cylinder 
and the oil in the liquid-pressure chamber of the liq- 

30 uid-pressure driven cylinder are moved via the oil path 
provided in the piston section of the clamping ram so 
that almost no negative pressure is generated in any 
sections in the cylinder and smooth movement 
occurs. Additionally, the clamping cylinder and the liq- 

35 uid-pressure driven cylinder are provided in parallel 
so that the total length of the device can be reduced. 

There are also the following problems In the 
device : 

(1) Because the mold opening operation is driven 
40 by the liquid-pressure driven cylinder, a plurality 
of the liquid-pressure driven cylinders must be 
provided on both sides of the clamping cylinder 
for balancing mold opening action as stated 
above. 

45 (2) When the molds are opened, the oil chamber 
of the liquid-pressure driven cylinder Is press- 
urized so that the chamber is connected to the 
front and rear chambers of the clamping cylinder 
for oil flow. Therefore, the oil pressure affects not 

so only the chamber of the liquid-pressure driven 
cylinder but the front and rear chambers of the 
clamping cylinder so that the liquid-pressure dri- 
ven cylinder must have a pressure proof struc- 
ture. The front chamber of the clamping cylinder, 

55 which is not used for driving to open molds or to 
clamp tightly, also must have a pressure proof 
structure. With a pressure-proof structure, the 
device must be larger and heavier. 
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(3) The valve which opens or doses the oil path, 
provided in the piston section of the clamping 
ram, is controlled in its operation by the oil path 
provided in the clamping ram and extended in the 
axial direction thereof and by the oil circuit con- 5 
nected to the path whose one end is opened to 
the surface of the clamping ram located in the vici- 
nity of a movable board and is connected to a hyd- 
raulic machine via external piping. However, with 
this structure, it is difficult to machine or assemble 10 
the clamping ram, and there are problems in 
durability and safety because of the connecting of 
the external piping to the movable clamping ram. 
Preferred embodiments of the present invention 
enable one to solve the above stated problems, by 15 
providing a mold clamping device having high per- 
formance, whose total length is half that of conven- 
tional booster-rams, which has a simple structure, and 
which can be compacted, has a lightweight, and can 
be marketted at low cost 20 

In this invention, the mold clamping device has a 
clamping cylinder which siidably fits a clamping ram 
whose front end Is connected to a movable board of 
an injection molding machine. A support cylinder is 
provided in parallel to the clamping cylinder. A support 25 
piston is siidably fitted in the support cylinder, and the 
front end of the rod of the piston can be connected to 
the movable board of the injection molding machine. 

A piston section of the clamping ram divides the 
clamping cylinder into a chamber and a rear chamber. 30 
These chambers and a chamber of the support cylin- 
der are connected by an oil path to one another. There 
is provided means in the oil path which opens or 
closes the oil path between the rear chamber and the 
front chamber and the chamber of the support cylin- 35 
der. 

In this invention, the effective pressure receiving 
area of the rear chamber is designed to substantially 
equal the value which represents the sum of the effec- 
tive pressure receiving area of the front chamber and 40 
the effective pressure receiving area of the chamber 
of the support cylinder. 

According to this invention, when the movable 
board and the support piston move together during 
high-speed mold closure, the rear chamber will not be 45 
at a negative pressure because the oil quantity sup- 
plied to the rear chamber from the the front chamber 
and the chamber of the support cyl inder is equal to the 
required oil quantity of the rear chamber. 

The high-pressure clamping is executed by the oil so 
supplied to the rear chamber after closing the oil path 
to the rear chamber by the means for opening or clos- 
ing. The opening and closing of the oil path can be 
performed by a switching valve. 

The front and rear chambers can be connected by 55 
a connecting-through-hole provided in the piston sec- 
tion of the clamping ram, and an open-dose valve can 
be provided In the oil path. This open-close valve Is 



formed as a ring piston which is movably fitted on the 
rear end of the clamping ram, and the one end face 
of the ring piston opens or doses the ofl path. The 
operation of this open-dose valve is controlled by the 
oil flow from the front chamber to the rear chamber 
when the molds close. When the molds open, it is 
preferable that the oil in an opening chamber is sup- 
plied to a chamber which is formed by the inner face 
of the open-close valve and the outer face of the 
clamping ram. 

An embodiment of the invention may offer many 
advantages. In a high-speed mold closure operation, 
the rear chamber of the damping cylinder will not be 
at a negative pressure so that quick pressurizing can 
be executed. The total length of the device can be half 
that of a conventional one so that the device can be 
reduced in size, weight, and costs. Furthermore, a 
complex valve such as a prefill valve is not necessary 
so that it will be easy to design and manufacture, and 
reliability and utility are increased. 

The support cylinder Is not used for pressurizing, 
and it affects the operation of the movable board insig- 
nificantly so the movement of the movable board can 
be balanced without provision of a plurality of support 
cylinders. 

Mold closure or opening can be executed by the 
pressurizing of the chambers of the damping ram only 
so there is generated little pressure in the front cham- 
ber and chamber of the support cylinder throughout 
the cycle. A high degree of hardness is not required 
for the front lid of the damping cylinder, the support 
cylinder, and the support piston, so that they can be 
simple and compact in structure. 

The chamber formed by the inner face of the 
open-close valve and the outer face of the clamping 
ram may be pressurized by the oil from a chamber of 
the damping ram via a through-hole bored In the 
clamping ram to drive the open-dose valve, and thus 
external piping is not necessary. Therefore, the pre- 
sent device will be easy to manufacture and assem- 
ble, and has a high durability and safety. 

Some embodiments of the invention will now be 
described with reference to the accompanying draw- 
ings, which are provided for illustration only and do 
not limit the invention, and wherein : 

Fig. 1 shows a cross sectional view of the mold 
opening state of a device according to a first 
embodiment of the present invention ; 
Fig. 2 shows a cross sectional view of the high- 
speed mold dosing state according to a first 
embodiment of the present invention ; 
Fig. 3 shows a cross sectional view of the tight 
clamping state according to a first embodiment of 
the present invention ; 

Fig. 4 shows a cross sectional view of the mold 
opening state of a device according to a second 
embodiment of the present invention ; 
Fig. 5 shows a cross sectional view of the high- 
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side of the cylinder block 22 via oil paths 32 and 33 
bored in the high-speed piston 31. 

As shown in Fig. 1, the total length of the device 
including the damping cylinder 28 is decreased 
5 because the large-diameter piston section of the 
damping ram 30 is provided at the rear end thereof 
and the large-diameter piston section of the high- 
speed piston 31 is provided at the front end thereof. 
A support piston 34 is slidabiy fitted in the support 
w cylinder 29. The piston rod 46 of the support piston 34 
is connected to the rear face of the movable board 20 
through a lid 8. Therefore, the support piston 34 slides 
in the inner space of the support cylinder 29, and at 
that time the support piston 34 and the movable board 
15 20 move together. There is formed a chamber E by the 
support piston 34 in the inner space of the support 
cylinder 29. The rear chamber of the support cylinder 
29 is opened to the atmosphere. 

There is provided an oil path 36 in a wall 35 bet- 
20 ween the damping cylinder 28 and the support cylin- 
der 29. The oil path 36 connects the chambers A and 
B of the clamping cylinder 28 and the chamber E of 
the support cyliner 29 to one another. In the vicinity of 
the oil path 36 there is formed a high-pressure switch- 
25 ing cylinder 37. The oil path 36 is opened or closed by 
a high-pressure switching piston 38 which is slidabiy 
fitted In the high-pressure switching cylinder 37. 

Chambers F and G are formed by the high-pres- 
sure switching piston 38 in the high-pressure switch- 
30 ing cylinder 37. 

Elements 39 and 40 are an oil port to the cham- 
bers F and G. Element 41 Is an oil port to the chamber 
B. 

The chamber A or E is connected to an oil tank 
35 45 via a spring-check valve 43 and a check valve 44 
which are provided in parallel and facing opposite 
directions. 

One feature of the invention is that the sum of the 
effective pressure receiving area of the chamber A of 
40 the clamping cylinder 28 (the area of the piston sec- 
tion of the clamping ram 30 minus the area of the rod 
section thereof) and the effective pressure receiving 
area of the chamber E of the support cylinder 29 (the 
area of the piston section of the support piston 34 
45 minus the area of the rod section thereof) is formed 
substantially equal to the effective pressure receiving 
area of the chamber B of the clamping cylinder 29 (the 
area of the piston section of the clamping ram 30 
minus the area of the small-diameter section of the 
so high-speed piston 31). 

The action of the device Is described below. 



speed mold dosing state according to a second 
embodiment of the present invention ; 
Fig. 6 shows a cross sectional view of the tight 
damping state according to a second embodi- 
ment of the present invention ; 
Fig. 7 shows a cross sectional view of the tight 
damping state of a third embodiment according to 
the present invention ; 

Fig. 8 shows a cross sectional view of the mold 
opening state of a fourth embodiment according 
to the present invention ; 
Fig. 9 shows a partial cross sectional view of the 
state of pressurizing chamber C according to a 
fifth embodiment of the present invention ; 
Fig. 1 0 shows a partial cross sectional view of the 
state of pressurizing chamber D according to a 
fifth embodiment of the present invention ; 
Fig. 1 1 shows a cross sectional view of the state 
of mold opening of a sixth embodiment of the pre- 
sent invention ; and 

Fig. 12 shows a cross sectional view of a conven- 
tional booster ram type mold clamping device. 
The preferred embodiments of the invention will 
be described in detail with reference to accompanying 
drawings, but the invention is not to be construed as 
being limited to these particular embodiments. 

It should be noted that like parts are designated 
by like reference numerals. 

Embodiment 1 

In Figs. 1 to 3, a movable board 20 is guided to 
move to and away from a fixed board 21 by a tie bar 
23 which is bridged between the fixed board 21 and 
a cylinder block 22. On opposite faces of the movable 
board 20 and the fixed board 21, there are provided 
a movable mold 24 and a fixed mold 25. On a base 
26 provided at the rear side of the fixed board 21, 
there is provided an injection machine 27 which can 
be moved to and away from the fixed mold 25. There 
are provided a damping cylinder 28 and a support 
cylinder 29 which are arranged In parallel in the cyli- 
nder block 22. A damping ram 30 whose front end is 
connected to the rear face of the movable board 20 is 
slidabiy fitted in the damping cylinder 28 through the 
front lid 9. The inner space of the damping cylinder 28 
is divided Into a front chamber A (described later) and 
a rear chamber B (described later) by the piston sec- 
tion of the damping ram 30. 

A high-speed piston 31 whose rear end is fixed on 
the inner rear wall of the damping cylinder 28 Is slid- 
abiy fitted in the damping ram 30. The inner space of 
the damping ram 30 is divided into a chamber C and 
a chamber D by the large-diameter piston section 
which is provided at the front end of the high-speed 55 
piston 31. 

The chambers C and D are respectively connec- 
ted to a hydraulic machine (not shown) provided out- 



The high-speed mold dosure : 

In a mdd opening state as shown in Fig. 1, the 
high-speed mold dosure is executed by supplying the 
oil to the chamber C, and then the oil in the chamber 
D Is returned to the oil tank 45. The ofl In the chambers 
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A and E which is compressed by the advancing mov- 
able board 20 travels to the chamber B via the oil path 
36. In this case, the pressure in the chamber B will not 
be negative because the sum of the effective pressure 
receiving area of the chambers A and E is substan- 
tially equal to the effective pressure receiving area of 
the chamber B so that the quantity of discharged oil 
from the chambers A and E is equal to the required 
quantity for the chamber B. 



area of the chambers A and E, but there actually occur 
measuring errors in the manufacturing process so it is 
difficult to satisfy this standard. There are cases in 
which the effective pressure receiving area of the 
5 chamber B is a little greater than the sum of the cham- 
ber A and E, or there are cases in which it is smaller. 
In the former cases, at the time of closing the mold, 
the oil quantity in the chambers A and E is reduced so 
extra oil is sucked from the oil tank 45 via the check 
valve 44, while at the time of opening of the mold, the 
surplus oil Is returned to the oil tank 45 via the spring- 
check valve 43. In the latter cases, at the time of clos- 
ing the mold, there is some surplus oil in the chambers 
A and E so it is returned to the oil tank 45 via the 
spring-check valve 43, while at the time of opening of 
the mold, the reduced quantity of oil is sucked from the 
oil tank 45 via the check valve 44. 

A structure including the spring-check valve 43 
and the check valve 44 is much easier to design 
because it is hardly necessary to consider the 
measuring errors. 

In the above described embodiment, it is accept- 
able if the clamping cylinder 28 and the support cyli- 
nder 29 are not in one body, and the oil path 36 can 
be formed by a prescribed joint hose. Furthermore, 
the section of the high-speed switching cylinder 37 
can be substituted by a prescribed external valve 
device (not shown). It is preferable to construct a dif- 
ferential oil circuit between the chambers C and D at 
the time of high speed advancing to equalize the 
advancing speed and the retracting speed. 

Embodiment 2 

The second embodiment of the invention will be 
described with reference to Figs. 4 to 6. 

Chambers A and B are connected by a connec- 
ting-through-hole 47 provided in a large-diameter sec- 
tion of a clamping ram 30. 

The chamber A and a chamber E are connected 
to each other by an oil path 48 provided in a wall which 
is provided between a clamping cylinder 28 and a sup- 
port cylinder 29. 

The rear end section of the clamping ram 30 is 
extended into the chamber B. 

The extended section of the clamping ram 30 in 
the chamber B is composed of a large-diameter sec- 
tion 49 and a small-diameter section 50 extended 
from the large-diameter section 49. On the small- 
diameter section 50, there is fitted an open-close 
valve 51, which opens or closes the connecting- 
through-hole 47. The open-close valve 51 Is movable 
in the axial direction of the damping ram 30, and it is 
formed like a ring piston. The sleeve section 52 of the 
open-close valve 51 is guided along the outer face of 
the large-diameter section 49, and an end face of the 
sleeve section can close the connecting-through-hole 
47. There is screwed a cap 53 on the end face of the 



The tight clamping : 

Following the high-speed mold closure by press- 
urizing the chamber C, after closing the mold (Fig. 2) 
with low speed and low pressure by reducing oil flow 15 
to the chamber C, the tight clamping is executed by 
supplying oil to the chamber B. At that time, the oil 
path 36 is closed by advanced high-pressure switch- 
ing piston 38 while pressurizing the chamber F. As the 
chamber B is not at a negative pressure, the pressure 20 
rises quickly. 

In this condition, the injection machine 27 is adv- 
anced and injects resin melt in the moid. After cooling 
and solidifying the resin, it is transferred to the next 
manufacturing step. 26 

The mold opening : 

After cooling and solidifying the resin, the high- 
pressure mold opening is executed. At that time, the 30 
pressure in the chamber B Is relieved, and the cham- 
ber G is pressurized to retract the high-pressure 
switching piston 38. Then, at high pressure a small 
quantity of oil is supplied to the chamber D to open the 
mold with high pressure. 35 

After the high-pressure opening, the high-speed 
opening is executed by increasing the oil quantity. 
Then oil quantity is reduced again to reduce opening 
speed shortly before the completion of the moid open- 
ing. Finally, the opening is completed by stopping the 40 
ofl supply. In this case, the oil discharged from the 
chamber B is returned to the chambers A and E, and 
the oil In the chamber C is returned to the oil tank 45. 

The spring-check valve 43 works to keep the tight 
clamping pressure at a constant level as a safety 45 
valve so it releases the compressed oil in the cham- 
bers A and E to the oil tank 45 in the tight clamping. 

The check valve 44, during the change from the 
tight clamping operation to the mold opening oper- 
ation and relieving the pressure in the chamber B, 50 
works to prevent negative pressure In the chambers 
A and E for a short period by sucking the oil from the 
oD tank whose quantity is equal to the oil quantity 
relieved from the chambers A and E This leads to a 
smooth mold opening step. 55 

In this invention, the effective pressure receiving 
area of the chamber B is basically designed to be 
equal to the sum of the effective pressure receiving 
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small-diameter section 50 to prevent slip-out and to 
restrict traveling length. A chamber H Is formed by the 
inner face of the open-close valve 51 and the outer 
face of the small-diameter section 50. The chambers 
H and D are connected by a through-hole 54 bored in 5 
the clamping ram 30. 

In this embodiment, the sum of the effective 
pressure receiving area of the chamber A of the 
clamping cylinder 28 (the area of the piston section of 
the clamping ram 30 minus the area of the rod section 10 
thereof) and the effective pressure receiving area of 
the chamber E of the support cylinder 29 (the area of 
the piston section of the support piston 34 minus the 
area of the rod section thereof) is also designed to be 
substantially equal to the effective pressure receiving 1 5 
area of the chamber B of the clamping cylinder 28 (the 
area of the piston section of the clamping ram 30 
minus the area of the small-diameter section of the 
high-speed piston 31). 

The action of the device will be described below. 20 

The high-speed mold closure : 

In the condition of opening the mold shown in Fig. 
4, the high-speed mold closure is executed by supply- 25 
ing oil to the chamber C. At that time, the oil In the 
chamber D is returned to the oil tank 45. 

The oil in the chambers A and E f which is com- 
pressed by advancing the movable board 20, travels 
to the chamber B via the connecting-through-hole 47. 30 
In this case, for the sum of the effective pressure 
receiving area of the chambers A and E to be substan- 
tially equal to the effective pressure receiving area of 
the chamber B, the oil quantity discharged from the 
chambers A and E will be equal to the oil quantity 35 
which is needed for the chamber B so that the cham- 
ber B will not be at a negative pressure. 

For the chambers A and B to be connected to 
each other, the open-dose valve 51 is moved in the 
position to open the connecting-through-hole 47 by oil 40 
resistance which occurs when the piston section of 
the clamping ram 30 travels. 



The tight clamping: 



45 



Following the high-speed mold closure by press- 
urizing in the chamber C, the chamber B is press- 
urized after mold closure (Fig. 5) with low-speed and 
low-pressure by reducing oil flow to the chamber C. 
When the chamber B is pressurized, the chambers A so 
and E are also pressurized via the connecting- 
through-hole 47 but the pressure therein is reduced to 
the spring's exerting pressure of the check valve 43 
so that the pressure-difference occurs between the 
front and rear faces of the open-close valve 51. Then 55 
the valve 51 advances and the end face of the sleeve 
section 52 comes Into contact with the piston section 
of the clamping ram 30 to close the connecting- 



through-hole 47 (Fig. 6). 

The oil supplied to the chamber B works to the 
rear end face of the clamping ram 30 for the tight 
clamping. In this case, pressurizing in the chamber C 
is executed simultaneously, and the pressure in the 
chamber C also works for the tight clamping. In this 
status, maintaining the pressure, the injection 
machine 27 is advanced and injects resin melt into the 
molds for injection molding. The resin is thereafter 
cooled for solidification and transferred to the next 
mold opening step. 

The mold opening : 

After resin solidification, the pressure of the 
chamber B is relieved and the chamber D is press- 
urized for mold opening. 

In this case, for the chamber H to be pressurized 
via the through-hole 54 when the chamber D is press- 
urized, the chambers A, B and E are connected by ret- 
racting the open-dose valve 51, and the oil in the 
chamber B travels to the chamber A and E following 
retracting of the clamping ram 30 and the support pis- 
ton 34. The oil In the chamber C is returned to the oil 
tank 45. 

In this embodiment, the spring-check valve 43 
also works to keep the tight damping pressure con- 
stant as a safety valve so it releases the compressed 
oil in the chambers A and E to the oil tank 45 in the 
tight clamping procedure. 

The check valve 44, while transferring from the 
tight clamping procedure to opening the mold and 
relieving the pressure in the chamber B, works to pre- 
vent negative pressure in the chambers A and E for a 
short time period by sucking the oil from the oil tank 
whose quantity is equal to the oil quantity relieved 
from the chambers A and E. This can be transferred 
to a smooth mold opening. 

In this embodiment, the effective pressure receiv- 
ing area of the chamber B is basically designed to be 
equal to the sum of the effective pressure receiving 
area of the chambers A and E, but there actually occur 
measuring errors in the manufacturing process so it is 
very difficult to be equal to the above value. Thus 
there are cases in which the effective pressure receiv- 
ing area of the chamber B is greater than the sum of 
the chambers A and E, or smaller. In the former cases, 
at the time of dosing the mold, the oil quantity in the 
chambers A and E is reduced so that extra oQ is 
sucked from the oil tank 45 via the check valve 44, 
while at the time of opening the mold, the surplus oil 
is returned to the oil tank 45 via the spring-check valve 
43. In the latter cases, at the time of dosing the mold, 
there is some surplus oil in the chambers A and E so 
it is returned to the oil tank 45 via the spring-check 
valve 43, while at the time of opening the moid, the 
reduced amount of oil is sucked from the oil tank 45 
via the check valve 44. 
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This structure including the spring-check valve 43 
and the check valve 44 is easier to design because it 
is hardly necessary to consider the measuring errors, 

Embodiment 3 5 

The third embodiment is shown in Fig. 7. 

In this embodiment, the inner diameter of the rear 
section of the clamping cylinder 28 is formed larger 
than the inner diameter of the front section thereof. 10 
The other components are essentially equal to the 
device of the second embodiment 

In the high-speed mold opening or dosing, since 
the piston section of the clamping ram 30 will not con- 
tact the inner wall of the rear section of the clamping 15 
cylinder 28, slide-resistance is reduced so that faster 
mold opening or closing is possible. At that time, the 
oil movement between the chambers A, B and E is 
also executed smoothly via the space between the 
piston section and the inner wall with lower slide resi- 20 
stance. In the tight clamping procedure, the piston 
section is advanced to the position where the piston 
section fits into the inner wail and the tight clamping 
operation can be executed smoothly. 

For the rear large-diameter section to have a 25 
clearance for tool operation, machining the clamping 
cylinder 28 can be executed easily and manufacturing 
costs can be reduced. 



Embodiment 4 
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The fourth embodiment is shown in Fig. 8. 

In this embodiment, a plurality of clamping cylin- 
ders 28 are provided side by side, and one support 
cylinder 29 works in conjunction with the clamping 35 
cylinders 28. The chamber E of the support cylinder 
29 is connected to each chamber A of the clamping 
cylinders 28 by hose joints 56. 

The total effective pressure receiving area of 
each chamber B of the clamping cylinder 28 is sub- 40 
stantially equal to the sum of the total effective press- 
ure receiving area of each chamber A of the clamping 
cylinders 28 and the effective pressure receiving area 
of the chamber E of the support cylinder 29. With this 
structure, the oil can circulate among the chambers A 46 
and B of the clamping cylinders 28 and the chamber 
E of the support cylinder 29 at the appropriate flo- 
wrate. 

There are provided a plurality of clamping cylin- 
ders 28, so that great tight clamping force, e.g. bo 
thousands of tons, can be provided. 

Even in a large machine whose movable board 20 
is a large size, the movable board 20 can be pressed 
uniformly so flex of the movable board 20 will be 
reduced and uniform clamping force will be available. 55 
Precision of the mold clamping device thus can be 
increased. 

In each embodiment described above, it is pref- 



erable to design the mold opening and closing in high 
speed operation to be approximately equal so that an 
external valve (not shown) is preferably provided to 
the chamber C, whose capacity is larger than the 
chamber D. The oil returned from the chamber D is 
also supplied to the chamber C via the external valve 
(not shown) so that the speed of mold opening will be 
approximately equal to the speed of closing the mold. 

Embodiment 5 

The embodiment shown in Figs. 9 and 10 is con- 
structed to make the speeds of mold opening and 
closing approximately equal without external valves. 

In this embodiment, an oil path 33, which is pro- 
vided in the high-speed piston 31 to connect the 
chamber D, is also connected to the chamber C via a 
connecting oil path. The chambers C and D are con- 
nected to each other via an opening section 57 in the 
chamber C and the oil path 33. The part of the oil path 
33 corresponding to the opening section 57 is formed 
as a large-diameter oil path 58. In this large-diameter 
oil path 58, there Is slidably fitted a valve element 59. 
A male screw 60 having an oil path is screwed into the 
female screw section engraved in one end section of 
the oil path 33 to form a part of the large-diameter oil 
path 58. 

In a high speed mold closure procedure, the 
chambers C and D are connected to each other by ret- 
racting the valve element 59 shown In Fig. 9 when the 
chamber C is pressurized. The chamber D Is also 
pressurized but the pressure in the chamber C is 
larger than that In the chamber D so that the oil in the 
chamber D circulates to the chamber C and the speed 
of mold closure is accelerated. 

In the mold opening procedure, the mold is 
opened by pressurization of the chamber D as shown 
in Fig. 10, the valve element 59 is advanced to shut 
a connection to the chamber C and the oil in the cham- 
ber C is returned to an oil tank. Therefore, mold open- 
ing and closing can be executed at approximately the 
same speed. 

In this embodiment, external valves and external 
pipings are needless and the structure of the device 
can be simplified and manufacturing costs can be 
reduced. The oil circulation length between the cham- 
bers C and D can be shortened so that flow resistance 
can be reduced in addition to a reduction In energy 
consumption. 

Furthermore, when this modification is applied to 
the embodiments 2 to 4, in the mold closure, the 
chamber H Is pressurized via the chamber D so that 
the open-close valve 51 is opened. There is an advan- 
tage that connection between the chambers A and B 
is correctly executed. 
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Embodiment 6 

The sixth embodiment is shown in Fig. 11. 

In this embodiment, the inner space of the clamp- 
ing ram 30 is divided into a front chamber J opening 
to the atmosphere and a rear chamber D by the large- 
diameter piston section provided at the front end of 
the high-speed piston 31. The chamber J is opened 
to the atmosphere. The chambers D and H are con- 
nected each other via through-hole 54. 

A piston rod 62, which projects from the inner bot- 
tom of the chamber J of the clamping ram 30, is slid- 
abiy fitted in the high-speed piston 31 from the side of 
the front end thereof, so there is formed a third cham- 
ber C in the high-speed piston 31. The chambers C 
and D are connected to a hydraulic device (not 
shown) provided outside of a cylinder block 22 via oil 
paths 32 and 33. There are provided switching valves 
(not shown) outside of the cylinder block 22 in the oil 
paths 32 and 33 so that return oil from the chamber C 
can be supplied to the chamber D via the oil path 33. 

in the high-speed mold closure operation, the 
chamber C is pressurized ; in the tight clamping oper- 
ation, the chamber B is pressurized ; and in the high- 
pressure mold opening, the chamber D is 
pressurized. The operation of the open-close valve 51 
is the same as described with respect to the other 
embodiments. 

In this embodiment, the effective pressure receiv- 
ing area of the chamber C can be designed to be small 
and high-speed and low-pressure mold closure can 
be executed. The high-pressure mold opening by 
pressurizing the chamber D can be executed in the 
same manner as in the above embodiments. 

Acceleration of the mold opening can be exec- 
uted by combining the return oil from the chamber C 
with the oil path 33 via the oil path 32 and the switch- 
ing valve (not shown), so that mold opening and clos- 
ing can be executed at the same speed. 

The mold clamping device can be preferably 
applied to injection molding machines, die casting 
machines and the like, as a clamping device. 

Claims 

1. A mold clamping device comprising : 
a clamping cylinder (28) slidably fitted with a 
damping ram (30) whose front end is intended to 
be connected to a movable element (20) of a mold 
assembly (20, 21, 23-25) ; a high-speed piston 
(31) being slidably fitted in said cavity of the 
clamping ram (30) from the rear thereof ; 
a support cylinder (29) which is provided in par- 
allel to said damping cylinder (28), and a support 
piston (34) fitted therein, said piston (34) dividing 
the cavity of the support cylinder (29) into front (E) 
and rear chambers, and having a rod (46) whose 



front end is intended to be connected to said mov- 
able element (20) ; there being an ofl path (36) 
connecting said front chamber (A) and rear cham- 
ber (B) of said damping cylinder (28) and said 
5 front chamber (E) of said support cylinder (29) ; 

a means (37, 38) being provided for opening and 
closing said oil path (36) to said rear chamber (B) 
of said clamping cylinder (28) ; 
wherein the sum of the effective pressure receiv- 
10 ing area of said front chamber (A) of said clamp- 
ing cylinder (28) and said front chamber (E) of 
said support cylinder (29) is substantially equal to 
the effective pressure receiving area of said rear 
chamber (B) of said clamping cylinder (28). 
15 2. A mold clamping device according to claim 1 
wherein, said clamping cylinder (28) and said support 
cylinder (29) are formed in one body as a cylinder 
block, and the oil path (36) connecting said front (A) 
and rear (B) chambers of said clamping cylinder (28) 
20 and said front chamber (E) of said support cylinder 
(29) is bored in the wall of said cylinder block. 

3. A mold damping device according to claim 1 
wherein said oil path is provided by a connecting 
through-hole (47) in the piston section of said clamp- 

25 ing ram connecting the front chamber (A) and a rear 
chamber (B) of said clamping cylinder (28), and an oil 
path (48) connecting the front chamber (E) of said 
support cylinder (29) to said front chamber (A) of said 
clamping cylinder; and said opening and dosing 

30 means comprises a valve member (51) displaceably 
mounted on the rear of said clamping ram (30) ; and 
wherein a further chamber (H) is defined between the 
valve member (51) and the ram (30), and a through- 
hole (54) in said clamping ram connects said chamber 

35 (H) to said second chamber (D) of said damping ram. 

4. A mold clamping device according to claim 3 
wherein said rear of the ram (30) has a portion of rela- 
tively large diameter and a rearward portion of rela- 
tively small diameter; said valve member (51) 

40 comprising a ring piston having portions slidably 
engaging said large and small diameter portions ; 
said ring piston (51) being slidable to open and close 
the through-hole (47) which connects the front (A) and 
rear (B) chambers of the damping cylinder (28). 

45 5. A mold clamping device according to any pre- 
ceding daim wherein, said means for opening and 
closing said oil path (36) is a switching valve. 

6. A mold clamping device according to any pre- 
ceding claim wherein said front chamber (A) of said 

50 clamping cylinder (28) or said front chamber (E) of 
said support cylinder (29) is connected to an oil tank 
(45) via a spring-check valve (43) which releases oil 
to the oil tank (45) and via a check valve, which is pro- 
vided in parallel to said spring-check valve, forsuck- 

55 ing oQ from the oil tank (45). 

7. A mold clamping device according to any pre- 
ceding daim wherein the piston section of said clamp- 
ing ram (30) is provided at the rear end of said 
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clamping ram (30). 

8. A mold damping device according to any pre- 
ceding claim wherein the high-speed piston 31 is fixed 
at its rear end to an inner rear wall of said clamping 
cylinder (28). s 

9. A mold clamping device according to any pre- 
ceding claim wherein the cavity of said clamping ram 

(30) Is divided into a front chamber (J) opening to the 
atmosphere and a rear chamber (D) by a large-diame- 
ter piston section povided at the front end of said high- 10 
speed piston (34) and a piston rod (62) extending from 

an inner wail face of said front chamber of said clamp- 
ing ram Is slidably fitted In said high-speed piston (31) 
to form a third chamber (C) in said high-speed piston. 

10. A mold clamping device according to any of 15 
claims 1 to 8 wherein, the inner space of said clamp- 
ing ram (30) is divided into a first chamber (C) and a 
second chamber (D) by a large-diameter piston sec- 
tion provided at the front end of said high-speed piston 

(31) ; said first chamber (C) being connected to an oil 20 
pressure source via an oil path (32) bored through 
said high-speed piston, and said second chamber (D) 
being connected to said oil pressure source via an oil 
path (33) having one end opened at the rear end of 
said high-speed piston and the other end on the outer 25 
face of said high-speed piston in said second cham- 
ber of said clamping ram. 

1 1 . A mold clamping device according to claim 1 0 
wherein, said oil path connected to said second cham- 
ber (D) of said clamping ram is also connected to said 30 
first chamber (C) via a connecting path (57,58,60), 

and a valve element (59), which is siidably fitted in a 
large-diameter section (58) of said connecting path, 
serves for shutting said oil path to said second cham- 
ber (D) of said clamping ram under the influence of oil 35 
pressure in said first chamber (C) when oil is intro- 
duced into said first chamber (C) for mold closure ; 
and for opening said oil path to said second chamber 

(D) and shutting said connecting path under the influ- 
ence of oil pressure in said second chamber (D) when 40 
oil is introduced Into said second chamber (D) for 
opening the mold. 

12. A mold clamping device according to any pre- 
ceding claim wherein, the internal diameter of the rear 
section of said damping cylinder is larger than the 45 
internal diameter of the front section thereof, and the 
inner diameter of the front section is formed to fit the 
piston section of said damping ram slidably. 

1 3. A mold damping device according to any pre- 
ceding daim wherein, a plurality of damping cylinders so 
(28) are provided, and each front chamber (A) of each 
clamping cylinder is connected to said front chamber 

(E) of said support cylinder (29), and the total effective 
pressure receiving area of the rear chambers (B) of 
said damping cylinders is substantially equal to the 55 
sum of the total effective pressure receiving area of 

the front chambers (A) of said damping cylinders and 
the effective pressure receiving area of said front 



chamber (E) of said support cylinder. 



Anspruche 

1. Eine Formschlie&vorrichtung, welche umfa&t : 
eine Schlie&zylinder (28) mit einem verschiebbar auf- 
genommenen Schlie&stempel (30), dessen vorderes 
Ende dafOr vorgesehen ist, mit einem bewegiichen 
Element (20) einer Formwerkzeuganordnung (20, 21, 
23-25) verbunden zu sein ; einen Hochgeschwindig- 
keltskolben (31), der in diesen Hohlraum des SchlieB- 
stempels (30) von dessen Rucksefte her 
verschiebbar aufgenommen ist ; einem Hflfszylinder 
(29), welcher parallel zum Schlie&zylinder (298) vor- 
gesehen 1st, und einen darin aufgenommenen Hilfs- 
kolben (34), welcher Koiben (34) den Hohlraum des 
Hilfszylinders (29) in vordere (E) und hintere Kam- 
mern teilt und eine Stange (46) besitzt, deren vorde- 
res Ende dafur vorgesehen ist, mitdem bewegiichen 
Element (29) verbunden zu sein ; wobei ein Olpfad 
(36) vorhanden ist, der die vordere Kammer (A) und 
die hintere Kammer (B) des Schlie&zyiinders und die 
vordere Kammer (E) des Hilfszylinders (29) verbin- 
det ; ein Mittel (37, 38) das zum Gffnen und Schlie&en 
des Olpfades (36) zur hinteren Kammer (B) des 
Schlie&zyiinders (28) vorgesehen ist; wobei die 
Summe der wirksamen DruckaufnahmeflSche der 
vorderen kammer (A) des Schlie&zyiinders (28) und 
der vorderen Kammer (E) des Hilfszylinders (29) Im 
wesentlichen gleich der wirksamen Druckaufnahme- 
flSche der hinteren Kammer (B) des Schlie&zyiinders 

(28) ist 

2. Eine Formschlie&vorrichtung gema& Anspruch 
1 , wobei der Schlie&zylinder (28) und der HDfszylinder 

(29) in einem KSrperals elnZyiinderblockausgebildet 
sind und der die vordere (A) und hintere (B) Kammer 
des Schlie&zyiinders (28) und die vordere Kammer 
(E) des Hilfszylinders (29) verbindende Olpfad in die 
Wand dieses Zyiinderblockes gebohrt ist 

3. Eine Formschlie&vorrichtung gema& Anspruch 
1, wobei dieser Olpfad von einem Verbindungs- 
Durchgangsloch (47) im Kolbenabschnitt des 
Schlie&stempels, welches die vordere Kammer (A) 
und eine hintere Kammer (B) des Schlie&zyiinders 
(28) verbindet, und einem Olpfad (48), welcher die 
vordere Kammer (E) des Hilfszylinders (29) mit der 
vorderen Kammer (A) des Schlie&zyiinders verbindet 
vorgesehen ist ; und wobei dieses Mittel zum 6ffnen 
und Schlie&en ein an der RGckseite des Schlie&stem- 
pels (30) veriagerbar montiertes Ventilelement (51) 
aufweist ; und wobei eine weitere Kammer (H) zwi- 
schen dem Ventilelement (51) und dem Stempel (30) 
definiet ist und ein Durchgangsloch (54) in dem 
Schlie&stempel diese Kammer (H) mit der zweiten 
Kammer (D) des Schlie&stempels verbindet 

4. Eine Formschlie&vorrichtung gem§& Anspruch 
3, wobei diese ROckseite des Stempets (30) einen 
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Aschnitt mit relativ gro&em Durchmesser und einen 
hinteren Abschnitt mit relativ Heinem Durchmesser 
aufweist; das Ventileiement (51) einen Rlngkoiben 
mit Abschnitten aufweist, die mit den den groRen und 
kleinen Durchmesser aufweisenden Abschnitten ver- 
schiebbar im Eingriff stehen ; der Ringkolben (51) 
zum Ctffnen und Schlie&en des die vordere (A) und 
hintere (B) Kammer des SchlieSzyiinders (28) verbin- 
denden Durchgangsloches (47) verschiebbar ist 

5. Eine Formschlie&vorrichtung gem§R irgendei- 
nem der vorhergehenden Anspruche, wobei das Mit- 
tel zum Offnen und Schlie&en des Oipfades (36) ein 
Schalventil ist 

6. Eine Formschlie&vorrichtung gemali irgendei- 
nem der vorhergehenden Anspruche, wobei die vor- 
dere kammer (A) des Schlie&zylinders (28) Oder die 
vordere Kammer (E) des Hilfszylindere (29) mit einem 
flltank (25) uber ein Ruckschlagventil (43) mit Feder, 
welches 6l zum flltank (45) ablaufen l§&t, und Ober 
ein parallel zu dem Ruckschlagventil mit Feder 
angeordnetes ROckschlagventil zum Ansaugen von 
6l aus dem Oltank (45) verbunden ist 

7. Eine FormschlieSvorrichtung gemSR irgendei- 
nem der vorhergehenden Anspruche, wobei der kol- 
benabschnitt des Schlie&stempels (30)am hinteren 
Ende des Schlie&stempels (30) vorgesehen ist 

8. Eine Formschlie&vorrichtung gemaH irgendei- 
nem der vorhergehenden Anspruche, wobei der 
Hochgeschwindigkeitskoiben (31) an seinem hinte- 
ren Ende an der inneren Ruckwand des Schlie&zylin- 
ders befestigt ist 

9. Eine FormschlieGvorrichtung gemaS irgendei- 
nem der vorhergehenden Anspruche, wobei der Hohl- 
raum des Sclie&stempels (30) durch einen, am 
vorderen Ende des Hochgeschwindigkeltskolbens 
(34) vorgesehenen Koibenabschnitt mit gro&em 
Durchmesser in eine zur Atmosphere offene vordere 
Kammer (J) und eine hintere Kammer (D) geteilt 1st, 
und eine sich von einer Innenwandflache der vorde- 
ren Kammer des Schlie&stempels erstreckende kol- 
benstange (62) in dem Hochgeschwindigkeitskoiben 

(31) verschiebbar aufgenommen ist, urn in dem Hoch- 
geschwindigkeitskoiben eine dritte Kammer (C) zu Wi- 
den, 

10. Eine Forms chlie&vonrichtung gemSB irgend- 
einem der AnsprQch 1 bis 8, wobei der Innenraum des 
Schlie&stempels (30) durch einen am vorderen Ende 
des Hochgeschwindigkeltskolbens (31) vorgesehe- 
nen Kolenabschnitt mit grSSerem Durchmesser in ei- 
ne erste Kammer (C) und eine zweite Kammer (D) 
geteilt ist ; wobe! die erste Kammer (C) Gber durch 
den Hochgeschwindigkeitskoiben gebohrten fllpfad 

(32) mit einer Oldruckquelle verbunden ist und die 
zweite Kammer (D) mit dieser Oldruckquelle Ober 
einen fllpfad (33) verbunden ist, von dem ein Ende 
am hinteren Ende des hochgeschwindikeitskoibens 
und das andere Ende an der Au&enseite des Hoch- 
geschwindigkeltskolbens In derzweiten Kammer des 



SchlieRstempels mundet 

11. Eine FormschlieSvorrichtung gemafc 
Anspruch 10, wobei der mit derzweiten Kammer (D) 
des Schlie&stempels verbundene Oipfad uber einen 

6 Verbindungspfad (57, 56, 60) auch mit der ersten 
Kammer (C) verbunden ist und ein in einem mit gro- 
Bem Durchmesser versehenen Abschnitt (58) des 
verbindungspfades verschiebbar aufgenommenes 
Ventileiement (59) dazu dient unter dem Einfluft des 
10 flldrucks din der ersten Kammer (C), wenn zu Schlie- 
Ben des Formwerkzeuges 6l in die erste Kammer (C) 
eingefuhrt wird, den Oipfad zur zweiten Kammer (D) 
des Schlie&stempels zu schliefien und unter dem Ein- 
fluS des Oldrucks in der zweiten Kammer (D), wenn 
15 zum Offnen des Formwerkzeuges 6l in die zweite 
Kammer (D) eingefuhrt wird, den Oipfad zur zweiten 
Kammer (D) zu 6ffnen und den Verbindungspfad zu 
schlie&en. 

12. Eine Formschlie&vorrichtung gemafi irgend- 
einem der vorhergehenden Anspruche, wobei der 
Innendurchmesser des hinteren Abschnittes des 
Schlie&zylinders grQ&er ist als der Innendurchmesser 
von dessen vorderem Abschnitt und der Innendurch- 
messer des vorderen Abschnittes zum verschiebba- 
ren Aufnehmen des Kolbenabschnittes des 
Schlie&stempels ausgebildet ist 

13. Eine Formschlie&vorrichtung gem£& irgend- 
einem der vorhergehenden Anspruche, wobei eine 
Vieizahl an Schie&zylindern (28) vorgesehen ist und 
jede vordere Kammer (A) jedes Schlie&zylinders mit 
der vorderen kammer (E) des Hilfszylinders (29) ver- 
bunden ist und die gesamte wirksame Druckaufnah- 
meflSche der hinteren Kammer (B) der 
Schlie&zylinder im wesentlichen gleich der Summe 
der gesamten wlrksamen Druckaufnahmeflache der 
vorderen Kammer (A) der Schlie&zylinder und der 
wlrksamen Durckaufnahmeflache der vorderen Kam- 
mer (E) des Hilfszylinders ist 



Revendicatlons 

1. Dispositif de serrage de moule, comportant : 
un cylindre de serrage (28), muni de fagon cou- 
llssante d'un verln de serrage (30) sont I'extre- 
mite anterieure est destinSe a Stre relives a un 
organe mobile (20) d'un agencement de mouie 
(20, 21 , 23 a 25), un piston rapide (31) 6tant log6 
de manure coulissante dans ladite cavit6 du 
v6rln de serrage (30), depuis I'arriere de celle-cl; 
un cylindre de support (29) dispose parall&lement 
audit cylindre de serrage (28), et un piston de 
support (34) logd dans celui-ci, ledit piston (34) 
divisant la cavit6 du cylindre de support (29) en 
chambres anterieure (E) et posterieure, et ayant 
una rjge (46) dont Textrtmitd anten'eure est des- 
tin§e a dtre relive audit organe mobile (20), un 
passage (36) d'hufle reliant lesdites chambre 
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anterieure (A) et chambre posterieure (B) dudit 
cylindre de serrage (28) et ladite chambre ante- 
rieure (E) dudit cylindre de support (29) ; 
un moyen (37, 38) prevu pour ouvrir et fermer 
iedit passage (36) d'huile vers ladite chambre 5 
posterieure (B) dudit cylindre de serrage (28) ; 
darts lequel la somme de la section effective de 
reception de pression de ladite chambre ante- 
rieure (A) dudit cylindre de serrage (28) et de 
ladite chambre anterieure (E) dudit cylindre de 10 
support (29) est sensiblement ggale a la section 
effective de reception de pression de ladite cham- 
bre posterieure (B) dudit cylindre de serrage (28). 

2. Dispositif de serrage de mouie selon la reven- 
dication 1, dans lequel Iedit cylindre de serrage (28) is 
et Iedit cylindre de support (29) constituent un ensem- 
ble solidaire sous la forme d'un bloc-cylindres, et le 
parcours (36) d'huile reliant lesdites chambres ante- 
rieure (A) et posterieure (B) dudit cylindre de serrage 

(28) et ladite chambre anterieure (E) dudit cylindre de 20 
support (29) est perce" dans la paroi dudit bloc-cylin- 
dres. 

3. Dispositif de serrage de mouie selon la reven- 
dication 1 , dans lequel Iedit passage d'huile est cons- 
titu6 par un trou traversant de liaison (47) dans la 25 
partie formant piston dudit ve>in de serrage, reliant la 
chambre anterieure (A) et la chambre posterieure (B) 
dudit cylindre de serrage (28), et un passage (48) 
d'huile reliant la chambre ante* rieure (E) dudit cylindre 

de support (29) a ladite chambre anterieure (A) dudit 30 
cylindre de serrage ; et iedit moyen d'ouverture et de 
fermeture comporte un element formant soupape (51) 
monte de maniere dSplacable a I'arriere dudit v6rin de 
serrage (30) ; et dans lequel une autre chambre (H) 
est d6finie entre I'eldment formant soupape (51) et fe 35 
venn (30), et un trou traversant (54) dans Iedit v6rin 
de serrage relie ladite chambre (H) a. ladite seconde 
chambre (D) dudit v^rin de serrage. 

4. Dispositif de serrage de mouie selon la reven- 
dication 3, dans lequel Iedit arriere du v6rin (30) a une 40 
partie d'un diametre relativement grand et une partie 
posterieure d'un diametre relativement petit; Iedit 
organe formant soupape (51) comprenant un piston a. 
segments dont des parties viennent de maniere cou- 
iissante contre lesdites parties de diametres grand et 45 
petit ; (edit piston (51) a segments pouvant coulisser 
pour ouvrir et fermer le trou traversant (47) qui relie les 
chambres anterieure (A) et posterieure (B) du cylindre 

de serrage (28). 

5. Dispositif de serrage de mouie selon Tune quel- 50 
conque des revendications prec6dentes, dans lequel 
Iedit moyen pour ouvrir et fermer Iedit passage (36) 
d'huile est une soupape de commutation. 

6. Dispositif de serrage de moule selon I'une quel- 
conque des revendications prec6dentes, dans lequel 55 
ladite chambre anterieure (A) dudit cylindre de 
serrage (28) ou ladite chambre anterieure (E) dudit 
cylindre de support (29) est reltee k un reservoir (45) 
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d'huile par I'intemtediaire d'un clapet anti-retour (43) 
a ressortqui refoulede I'huilejusque dans le reservoir 
(45) d'huile, et par I'intemrtediaire d'un clapet anti-re- 
tour dispose parallelement audit clapet anti-retour a. 
ressort, pour aspirer de I'huile k partir du reservoir 
(45) d'huOe). 

7. Dispositif de serrage de moule selon Tune quel- 
conque des revendications prSctedentes, dans lequel 
la partie formant piston dudit v6rin de serrage (30) est 
disposed k i'extr^mite arriere dudit verin de serrage 
(30). 

8. Dispositif de serrage de moule selon I'une quel- 
conque des revendications pr6c6dentes, dans lequel 
le piston rapide (31) est fixe, au niveau de son extre- 
mite arriere, k une parol posterieure interne dudit 
cylindre de serrage (28). 

9. Dispositif de serrage de moule selon I'une quel- 
conque des revendications pr6c6dentes, dans lequel 
la cavite dudit v6rin de serrage (30) est divis6e en une 
chambre anterieure (J) d6bouchant dans I'atmos- 
phere et une chambre posterieure (D) par une partie 
formant piston d'un grand diametre presente k I'extre- 
mite anterieure dudit piston rapide (34), et une tige 
(62) de piston s'6tendant depuis une face formant 
paroi interne de ladite chambre anterieure dudit v6rin 
de serrage est log§e de maniere coulissante dans 
Iedit piston rapide (31) pour former une troisieme 
chambre (C) dans Iedit piston rapide. 

10. Dispositif de serrage de moule selon I'une 
quelconques des revendications 1 a 8, dans lequel 
I'espace interne dudit v£rin de serrage (30) est divis6 
en une premiere chambre (C) et une seconde cham- 
bre (D) par une partie formant piston d'un grand dia- 
metre presente a. l'extr£mite anterieure dudit piston 
rapide (31) ; ladite premiere chambre (C) etant reliee 
a une source de pression d'huile via un passage (32) 
d'huile perce h travers Iedit piston rapide, et ladite 
seconde chambre (D) etant reliee d ladite source de 
pression d'huile via un passage (33) d'huile dont une 
premiere extremite debouche k I'extremite poste- 
rieure dudit piston rapide et I'autre extremite sur la 
face exterieure dudit piston rapide dans ladite 
seconde chambre dudit verin de serrage. 

1 1 . Dispositif de serrage de moule selon la reven- 
dication 10, dans lequel Iedit passage d'huile relte a 
ladite seconde chambre (D) dudit v6rin de serrage est 
6ga!ement relive a ladite premiere chambre (C) via un 
passage de liaison (57, 58, 60), et un element formant 
soupape (59), log6 de maniere coulissante dans une 
partie (58) k grand diametre dudit passage de liaison, 
sert k fermer (edit passage d'huile vers ladite seconde 
chambre (D) dudit v6rin de serrage sous Taction de la 
pression d'huile existant dans ladite premiere cham- 
bre (C) quand de I'huile est Introduce dans ladite pre- 
miere chambre (C) pour la fermeture du moule, et k 
fermer Iedit passage de liaison sous Paction de la 
pression d'huile existant dans ladite seconde cham- 
bre (D) quand de I'huile est introduce dans ladite 
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seconde chambre (D) pour ouvrir le motile. 

12. Dispositif de serrage da moule selon Tune 
quelconqua des revendications pr6c6dentes, dans 
lequel le diamfctre Interieur de la parte posttrieure 
dudit cylindre de serrage est plus grand que le diamd- s 
tre int6rieur de la parte anterieure de celui-ci, et le dia- 
m6tre interieur de la parte antSrieure est congu pour 
fitre regju de manlfere coulissante dans la parte for- 
mant piston dudit v6rin de serrage. 

13. Dispositif de serrage de moule selon Tune 10 
quelconque des revendications pr6c6dentes, dans 
lequel sont presents une plurality de cylindres de 
serrage (28), et chaque chambre anterieure (A) de 
chaque cylindre de serrage est relive k ladite cham- 
bre anterieure (E) dudit cylindre de support (29), et la is 
section effective totale de reception de pression des 
chambres posterieures (B) desdits cylindres de 
serrage est sensiblement 6gale & la somme de la sec- 
tion effective totale de reception de pression des 
chambres anterieures (A) desdits cylindres de to 
serrage et de la section effective de reception de pres- 
sion de ladite chambre anttrieure (E) dudit cylindre de 
support 
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FIG. 5 
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FIG.7 
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FIG. 9 
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FIG.11 
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